Zinc mediates normalization of hepatic drug metabolizing enzymes in chlorpyrifos-induced toxicity.
The present study investigated the protective effects of zinc in attenuating the altered activities of drug metabolizing enzymes in the livers of rats intoxicated with chlorpyrifos. Male Sprague-Dawley rats received oral chlorpyrifos treatment (at a dose level of 13.5 mg/kg body weight in corn oil every alternate day), zinc supplementation alone (at a dose level of 227 mg/l in drinking water), or combined chlorpyrifos plus zinc treatments for a total duration of 8 weeks. The effects of different treatments were studied on the specific activities of various drug metabolizing enzymes including cytochrome P(450), cytochrome b(5), NADPH cytochrome-c-reductase, NADH cytochrome-c-reductase, aminopyrene-N-demethylase (APD) and aromatic hydrocarbon hydroxylase (AHH). Additionally, serum zinc levels were also determined in each of the treatment groups at the end of the study. Chlorpyrifos treatment resulted in a significant decrease in the serum zinc concentrations. Analogous to these changes, we observed significant depression in the activities of majority of the drug metabolizing enzymes investigated in the present study, except for AHH, where the decrease in enzyme activity was not statistically significant. However, zinc treatment to chlorpyrifos treated animals effectively restored the depressed serum zinc levels to within normal limits. Similarly, co-administration of zinc to chlorpyrifos intoxicated animals normalized the enzymatic activities of cytochrome P(450), NADPH cytochrome-c-reductase and NADH cytochrome-c-reductase within normal range. Collectively, these findings suggest that zinc plays an important role in regulating the hepatic activities of drug metabolizing enzymes in chlorpyrifos intoxicated animals, although it remains to be determined whether such protective effects of zinc are regulated directly, or through some indirect mechanism.